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© Method for fabricating multi level interconnection structure for semiconductor device. 



0 A method for fabricating a semiconductor device 
includes the steps of forming an Interconnect metal 
film {33) on an insulating layer (32) and forming, on 

r sjrfo*:e 'J ^ integer. metal Wm, a firs* in- 

*:!•:■ '.':r.~';C *-SHS\ T'".0 f'St tflS^&V 

J:x f S*.v -r.*-;- ::r.'c:: rr.e:a : tor. (33s ar* 

.• : :.^.;v;*:j2 , -it- / ps-.vr-itsi */: *vm a irue'zcn- 
rx;: ',23 A j. On t'ne rssuv:** surface. & second in* 
su&fc£ Tim (35) having a polishing rate higher than 
t!:c%t & t : :o f ; rst insu'atfng f;::r. (34) «s termed. The 
y.„'f*v> c; lh& s*;-*:*^ V.s^et^g is 4 
f:.v;:: .i «-vv:,:3! rt? ;*'-a^-:«>! pciistfr-s p'o* 

cos* S»o Prsi iasute&i? film i34j as a stopper. 
Then, "c*: the resulting surface, a tHird insulating film 
(33) ij formed. According to on* embodimeot. the 
first insulating fftn (3-*| used as the stopper remains 
on t-^o lower interconnect (33A) but no: between 
adjacent interconnects and, according' to another 
ombodiment, such film (34) is completely removed 
by etching. Thus, an increase in the capacitance 
between the interconnects Is prevented and any 
stress migration therein is suppressed. 
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BACKGROUND OF THE INVENTION 
(0 FieW of the invention 

The present invention relates to a method for 
fabricating a semiconductor device, and more par- 
ticularly to a method for fabricating a semiconduc- 
tor device in which an intortayer insulating Pirn in a 
multi-level inicrccnnoclion structure* is flattened or 
pianarized. 

(2 1 Doscription of the Related Art 

With an increased need for highly dense multi- 
level interconnections in a semiconductor davice, 
there' is d Stronger requirement for an interlayer 
insulating film formed between metal interconnect 
lay rs to be perfectly flat and planar. In an attempt 
to meet such requirement, there has been pro- 
posed a method whereby a surface of the inter- 
layer Insulating film is polished by a Chemical 
Mechanical Polishing process (hereinafter referred 
to as "CMP process") which is a mechanical 
polishing process using a chemical agent. Figs. 1A 
through 10 are for showing an example of such 
process. Fig. 1A shows a state in which, after an 
aluminum interconnect layer 13 is formed in a 
predetermined pattern as a lower interconnect layer 
on a surface of an insulating film 12 on a semicon- 
ductor substrate 11, a plasma siEcon oxide film 
(hereinafter referred to as *P-SiO film") 14 is 
formed as an interlayer insulating film. Then, the P- 
SiO film 14 is subjected to polishing of the CMP 
process a^rf su^a-;c i! made fiat as shewn in 
F^g. \U. T>oro5??er. fitr::?!' sn*-.vt in </V3 1'cw- 
ar- a.\mv"..:?ri it iter... ;»;:•• y:: ieyer is I^r^ozl as 
a-, up?©- int-Kxnaect lays*' &*«d this compfttas the 
Isbricafien ol t rvjUM©va< interconnect suueture. 

In a surface planarisfation technique using the 
CMP procoss. t; :s noc9*sary thai l¥;e poking or 
i.y,p.v>2 of i?w P-S-0 Sim i-i be stepped a', wad 
fining w$K-n i; i^s roachAd a certain prodslcmiined 
U«c"<nass^ h>?wo'. it ii tftfcvtt to knov/ end deter- 
mine the oxact timing fcr stopping the polishing. If 
tho amount of the polishing is excessive, the tower 
aluminum Kim 13 may be poSshed thereby reduc- 
ing me thickness thereof as seen in fig. IC. On the 
contrary, if the amount ol the polishing falls short, 
the P-SiO film 14 becomes too thick, as seen In 
Fig. 10, in which case a step or uneven surface 
topography is not satisfactorily removed with a 
result that the surface plsnariwtion is insufficient 

In the conventional method described above. It 
has been the practice to determine the amount of 
polishing from the time converted and calculated 
from the polishing rate f the insulating film con- 
cerned. This Involves a problem In that no appro- 
priat pofishing can be achieved when .there Is a 



change in the polishing rate itself. 

As a way to solve the above problem, there 
has been proposed a surface ptanartzation tech- 
nique which utilizes an Insulating film having a low 
po«shing_rate. That Is, as-sbownjin Fig. 2A, after en 
alumlnunT Interconnect layer 23 s is formed in a 
prectetermined pattern as.a* lower interconnect on a 
surface cf an insulating film 22 or. i semiconductor 
substrata, .21. a plasma siU;:-i nitride fi:-r 
(hereinafter reforrod to asJP-SiN '"m^.gi^s:* 
interlayer insula'.ir.g f ; I nT ff£rin£ jsj : /« p oii s hirj rite: 
is deposited » a thic*n5& ofatflVdyum Sy"& 
Plasma-assisted Chemical Vapcr DepcsWc-: 
(PCVpTfin the overall surface of i~a device. Thor 
me'P-SCrfilm 25 is deposited :: a Sickness cf 
about* fTum on P-S^N film 24 by the PCVD 
process. 

Thereafter, as shown in Fig. 26. the over a:: 
surface of the resulting films is polished. Tha 
polishing rate ol the P-SiN film 24 then is about 1/5 
that of the P-SiO Aim 25 so that, ^hen the pofish- 
ing raaches a point where the P*S:M film 24 ex- 
poses its portion having a step t*W3*n. the cvera" 
polishing rate is lowered. For tr. s reason, ever, 
when there is a slight error in tho polishing time, i; 
is possible to avoid the exposure and polishing of 
the aluminum Interconnect layer 23 caused by the 
extended polishing time. 

As shown In Fig. 2C, on the ^tire-surface 
planarized as described above, a £SiO Mfilmjt&Vis 
deposited to a thickness ol about^u^TmTto form 
an interlayer insulating film. Then, as shown In Fig. 
20. this interlays' insuteSftg *=t — 28 : « pr:vtd?i 
wS* a thrcugh-'v^io ard er upper ; ^"■■yw ?at:**~ 
2T H fyrtai t^-.-a:.:. J :*« s •*■:« f .h* " * 

b the aSovo $*ty&*4 su-';:;, vw'm:-:*- 
technique. th ^f^SIS far 2<rt g u; z*k a* a s^pc c- 
when the f-SiO filrr 2$y f>zH~*i «:y th* CM.- 
*•? process. Tho use oHiFo P-S^l ' " * stcpser - 
Y.-ay i-as bw - i y-ssvi. f:' : ■ : *• 

62-216344 and Kokal P^bfica*. K:. Sr: C3- 
207153. tHowovor r the examples tizUz*o4 ir w«3J 

45 publications lo lHa u * d of p ' s N filr as * 
stopper when a metal is polished. 

Thus, conventionally, to maV-.; interlayer 
Insulating mm flat, the P-SiN film ^iz b&on used as 
a stopper In the CMP process. K:*ever. since the 

so P-SiN Rim Is formed in the entire surface area that 
includes the aluminum interconnects, the P-SiN 
film remains between adjacent Interconnects after 
the completion of the multi-level interconnect struc- 
ture. The di lectrtc constant of the P-SiN film is as 

as large as about 6 s that line capasltanc betwe n 
the Interconnects in the completed Interconnect 
structure becomes large accordingly, and this pos- 
sibly results In the deterioration of operation char- 
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